Formation of hydroxyl radicals from the paraquat radical cation, demonstrated by a highly specific gas chromatographic technique. the role of superoxide radical anion, hydrogen peroxide, and glutathione reductase.
Yeast glutathione reductase catalyzes an NADPH-dependent reduction of the herbicide paraquat in vitro. The single-electron reduced paraquat radical reacts with O2 to generate the superoxide radical, O2.-. Hydroxyl radicals (OH.) can also be detected in this assay system by their reaction with phenol to form diphenols, as assayed quantitatively by a highly specific and sensitive method employing gas-liquid chromatography. Formation of hydroxyl radicals can be virtually completely suppressed by catalase and partially suppressed by superoxide dismutase. The role of hydroxyl radicals and superoxide in paraquat toxicity in vivo is discussed.